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paid by you. Parts within the warranty will 


In 

WEL ven ane SV a ee aa Cc 

erly ‘e oe assembly » please wr write us giving 

full details. Include the model, serial num 
date of purchase and the name of the 

dealer from whom the kit was purchased. We 


may be able to determine any wiring error, 


2h . + a ildéd¢e«r 
or faulty component, from the details you 


give us in your letter. 


Your wired kit may be returned to the fac- 
tory for service or 


Our usual service charges will apply. Trans- 


sMcmaAant 4 at : 
Inspection at any time. 


be replaced without charge, however, a charge 
will be made for any component damaged by a 
wiring error, or carelessness on the part of 
the constructor. 


ore solder, or solder 

not eligible for repair 
or service and shall be returned unrepaired 
or serviced, at your expense, immedi ately. 
All warranties are null and void on any kit 
on which acid core, or solder paste or flux, 


Kits wired with acid c 
paste, or flux are 
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POWER INPUT: 300 watts DC, 420 watts P.E.P., 
SSB or DSB CIASS B Linear. 200 watts AM CLASS 
B. 300 watts CW CLASS C. 


OQUIPUT: Coaxial into 30-150 ohm antenna, 80 
through 10 meters. Link coupled (& ohms) 
through coaxial connector on 6 meters. 


DRIVE REQUIREMENTS: 7 to 15 watts peak from 
low impedance (52 ohms) source. 


BAND COVERAGE: 80 through 6 meters with gen- 
erous overlap between the 80 through 10 meter 
bands. 


TUBE COMPLEMENT 


Quantity] Tube | Function 


FL38 |Grounded grid R.F. amplifiers 
1 | SRAGY | High voltage rectifier 


POWER REQUIREMENTS: 115 volts A.C. 50/60 cy- 
cles (Power Consumption 60 watts standby, 350 
watts at 210 watts input, 100 watts with Bt on, 
no excitation applied). 


PLATE TUNING 6M 
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A.C. POWER FUNCTION SWITCH 


Figure 1. Front Panel View 
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GENERAL DESCRIPTION 
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1-2. The WRL Globe Linear Amplifier Model LA-1, 


is manufactured by WEL, Electronics, Inc. of 
Coumcil Bluf'fs, Iowa. The amplifier is a 


es Ne 


grounded grid type and may be operated either 


R Tlinoar or el ass C. 13.6 niato tnmit now 
af 2 BEI CLS PEAY 2payv pun 


er for class B linear AM operation is 200 


CL 


. fin alanan BR Tiwnaan COR arn THOR amans_ 
5 ior LBS © 1) 1 LITWal KAIF LS Lh vVprs a 


tion 300 watts, 420 watts P.E.P., for class 


OW asAm WW Aw ne 
UL UY Oped ation cr watts. An € 


impedance driving source of 7 to 15 watts 


output power is required for proper operatio 


of the linear amplifier. 
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1-3. DESCRIPTION . 


1-4. The Model LA-1 WRL Globe Linear Amplifier 
is housed in a perforated steel] metal cabi- 
net. Overall dimensions of the unit are 9!''x 
14''x8-3/8'' and the net weight is approxi- 
mately 26 pounds. The cabinet is of advanced 
design in keeping with modern styling, and 
provides complete ventilation and heat dis- 
Sipation for the unit. Full TVI precautions 
have been taken into consideration in the de- 
Sign of the cabinet. and by adequate bypassing, 
filtering and shielding within the amplifier. 
Tube complement is shown on page i. 


1-5. THHKORY OF OPERATION. 


1-6. Four EL-38 high gain tubes are employed 
as parallel triode connected prounded grid R.F. 
amplifiers. Very stable operation is assured 
by this method as the amplifier is degenera- 


tive and self-oscillation cannot occur. The 


a ae rate re ec ee eet ee eee pane lie Hees, ae Tl i ca ae ee 


R.F. driving voltage is capacity coupled into 
the low impedance cathode circuit of the am- 


ed ed 


plifier and is amplified by the tubes. The R.F. 


voltage amnearing at the plates of the tubes 


1. a prmetie oon hie Se es ae Ape, 7 MN RY Le Rae oY we 
is then capacity coupled to the pi network 
outout tank cireuit nlate eirenit of the 
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amplifier tubes is shunt fed so no DC voltage 


to 


A regulated bias voltage is applied to the 
final tube grids for obtaining maximum linear- 
ity for class B operation. Class C operation 
is obtained by increasing the bias to the fi- 
nal grids. Class € operation improves the ef~- 
ficiency and output of the final amplifier 


tuhes hut does sacrifice lineari ty to some ex-— 


ge ee ee er TAR BBD Boe phan es ee ee oe 


tent; for this reason we recommend class C op- 


aration he ammilnvend omlv far (CW nonaraticm£©n 
a ee ee ee i eettes fteettinty | w- LA, WE tty AWA a Sih LA ts BE EL 6 


Convenient selection of class B or class C op- 


matinm ja made by aA ocwratah thoa fwnant man 
eravtvion iS mace Vy @ oOWwLecri O89 Wie Tronic pari— 


el of the oe oe Diss Mor eee = for i: B 


ing and the use of reverse connected selenium 
rectifiers. Tne back resistance of the recti- 
fiers varies with applied drive and bias in 
such a manner that the grid bias on the am- 
plifiers is held to a very close tolerance. 
The fixed bias voltage for the R.F. amplifier 
is obtained by rectifying the 6.3VAC filament 
voltage with a selenium rectifier. 


The output circuit on the 80 through 10 meter 
bands is a conventional pi network and is tuned 
in the normal manner. The plate tuning conden- 
ser is switched out of the circuit for 6 meter 
operation and is replaced by the fixed output 
capacity of the final tubes. The only tuning 
done on 6 meters is matching to the link cou- 
pled antenna load with the ANTENNA COUPLING 
control. The degree of loading is adjusted with 
the variable link in the 6 meter coil. 


The output indicator works as follows: a por- 


tion of the R.F. output voltage is rectified, 
and filtered, then applied to the nel eee. 
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The rectif ied output, voltage then is an indi- 


cation of enerey transfer from the ammlifier 
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plate tank circuit to the antenna, therefvure, 


timing the nlate circuit f'or mav irmrm uityt 
Can kant! Ke AL DAN Rito Ol UPALL 


current indication on the meter automatic: ily 
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the antenna. The high B+ vor taee Supp TY utili- 
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full wave rectifier and supplies 1000 V DC @ 
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2-2. The following paragraphs describe the 


Tra ws aantma la aft thao WRT (1 nha T anaar Am— 
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plifier Model LA-1. Tume—-up and operating 


vi ‘OCceanrTes are outlined 101 .10W ine Wit UTD 


ee eet of controls. It is recommended that 
this section be studied thoroughly before any 


attempt is made to place the amplifier in op- 


eration. 


2-3. DESCRIPTION OF CONTROLS. 


24. A.C. ee This switch applies A.C. pow- 


transformer when in the ON 


ful Sad Bo Wa 
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position. This is the master power switch. 
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2-5. FUNCTION SWITCH. Serves three functions. 
Breaks the high voltage B- lead, connects the 
panel meter into the cathode circuit of the 
final tubes, connects the panel meter to the 
output voltage indicating circuit. NOTE: DO 
NOT ROTATE THIS SWITCH WITH EXCITATION APPLIED 
TO THE AMPLIFIER. 


2-6. MODE SWITCH. Alters the bias voltage on 
the final ammlifier tuhes for either class B 


a = —— ee — 


or class C operation. 
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9_7, PLATR TUNING. 


hi a a LSA 24-4? a i | al M. 


inal pl 
desired frequency of operation on 


2-9. BAND SELECTOR. Selects required amount 
of inductance for tuning the amplifier plate 


a — = ee ae ee 


circuit to resonance. 


2-10. 6M IN-OUT. Switches the amplifier plate 
circuit and the antenna loading condenser from 
the pi network coil to the 6 meter coil. 


2-11. R.F. IND. Switches the output indica- | 
ting circuit from 6 meter to 80-10 meter out- 


mut. Located on rear apra of the chassis. 


2-12. EXTERNAL CONNECTIONS. 


FM BA Eh Te FA 


WARNING NS 


Before making any external connections to the 
amplifier remove the A.C. power cord plug from 
the A.C. source receptacle. Also place the 
A.C. POWER switch in the OFF position. Make 
certain the R.F. driving source is OFF. The 
first external connection should be a good 
ground to the GROUND connection on the rear of 
the amplifier. See paragraph 2-16. 


2-13. 6M. Coaxial receptacle located on rear 
apron of chassis. Connect 6 meter antenna to 
this receptacle. 


2-14. 80-10M. Coaxial receptacle located on 
rear apron of chassis. Connect 80 through 10 
meter antennas to this receptacle. 


2-15, R.F. INPUT. Input jack for insertion of 
RF. from the external exciter to the ampli- 
fier. Located on rear apron of chassis. 


2-16. GROUND. Terminal for attaching ground 
wire to the linear amplifier. NOTE: Most 
satisfactory grounding method is to run ground 
wire from the exciter to the linear amplifier. 
to ground. See Figure 2. 


| EXCITER | 


LINEAR 
AMPLIFIER 


Figure 2. Proper Grounding Method 


TABIE I. TYPICAL DIAL SETTINGS FOR 52 OHM 
RESISTIVE LOAD, FINAL PLATE CURRENT 210 MA., 

ALL, BANDS. 

[Freq KC ! Final Plate | Ant. Coupling 


-17. TUNE-UP PROCEDURE. 
-18. The following paragraphs describe in de- 


il the Various tume—-um nracedures for the 


he a ee a ed SRA BS Mi’ P+ SP! A 


slobe Linear Amplifier Model LA-1. Prior 
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inary precautions and procedures should be 
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WARNING 

eS 
Operation of this equipment involves the use 
of high voltages which are dangerous to life. 
Observe all safety precautions! Do not attempt 
to make adjustments inside the equipment or 
change any tubes with the power on. Disconnect 


(UNPLUG) the power cord before touching any 


high voltage points or the antenna terminals. 
Do not do any work on the inside of the ampli- 
fier without first unplugging the power cord. 
{It is adviseable to short the B+ to ground 
using a screwdriver with a highly insulated 
handle as a shorting stick, before touching 
any exposed wiring or high voltage points in 


the equipment. _ 


(i) Remove the amplifier from the cabinet 
by removing the panel mounting screws and the 
two self-tapping screws on the rear of the 
cabinet. Be careful not to mar the panel dur- 
ing this operation. The unit will slide out 


| 
[52,000 | NOT USED | (/) 
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OPERATING PROCEDURES 


Output Meter Current 


6M In Out 
CLASS B-AM 


Posi ition 


of the cabinet upon removal of the screws. In- 
spect the unit for any possible hidden damage 
and make certain all tubes are in their re- 
spective sockets and seated properly. 

(2) Replace the amplifier into the cabinet. 
and install the panel mounting screws. Be 
careful not to mar the panel when replacing 
the screws, also install the two self-tapping 
screws on the rear of the cabinet. 

(3) Attach a good electrical ground to the 


chassis ground ing connection (1 ocated on rear 


a ee i ae 


apron of chassis). See paragraph 2-16 and 
Figure 2. 

(4) Connect the antenna feedline to the 
appropriate coaxial receptacle depending on 
band of operation desired. The use of a coax- 
ial feediine naturally indicates the use of a 
coaxial connector such as the type 83-1SP. 
if a twin-lead type feedline is used, simply 
insert. one conductor of the feedline into the 
center hole of the appropriate coaxial recep- 
tacle (a banana plug serves well as a connec- 
tor for this purpose) and connect the other 
conductor of the feedline to the grounding 
connection on the chassis (same place the ex- 
ternal ground wire is attached). NOTE: Use an 
antenna tuner, or balun with any twin lead 
feedline system, rather than connecting twin 
lead directly to the pi-net, as above. 


Qo 


SHCTION II 


OPERATING PROCHTIIRES 
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2-19. TUNE-UP PROCEDURE, CIASS B AM 80-10 
METER OPERATION. 


(1) Place the A.C. POWER switch to the OFF 
position. 

(2) Place the FUNCTION switch to the STAND- 
BY position. 

(3) Place the R.F. IND. switch (rear apron 
of chassis) to the 80-10M position. 

(4) Place the 6M IN-OUT switch to the OUT 
position. 

(5) Place the BAND SEIECTOR switch to de- 
Sired band of operation, 80-10 meters. 

(6) Place the MODE switch to the CIASS B 
position. 

(7) Connect the R.F. Exciter (through a 


length of RG-59/U cable) to the R.F. INPUT 
nN a 


recentacle on the rear an 


a Swe FLAAAL Bb Wie 2h a WN 


fier chassis. 


(8) Connect a short, heavy external ground- 
ing wire to the GROUND terminal. See paragraph 
2-16 and Figure 2. 

(9) Connect the antenna feedline to the coax- 
ial receptacle labeled 80-10M. 

(10)Set, the ANT. COUPLING control knob to 
the "9 o'clock" or extreme counter-clockwise 
position. 

(11)Set the PLATE TUNING control knob to the 
"9 o'clock" or extreme counter-clockwise posi- 
tion. 

(12) Insert the A.C. power cord plug into a 
115V A.C. source receptacle. 

(13) Set the R.F. Exciter Antenna Loading, 
or Coupling, control to the minimum loading 
position. If the R.F. Exciter has a link 
coupled output circuit, set the "link" to 
minimum coupling. 


(14) Turn on and tune up the R.F. Excite 


tr thn AncirwnAl hand anf rpman atio man th on nlaann 
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to the stand-by position. 


(15) Place the Amplifier A.C. POWER switch 
to the ON position. Allow at least a one 
minute warm-up period. 


CAUTION 
Re ae IS 


Do not rotate the FUNCTION switch with the 
mxciter supplying excitation to the Linear 
Amplifier. The Exciter should be placed to 
the sitvind-by position before the HJINCTION 
switch is re-set. 


} 
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(16) Place the Amplifier FUNCTION swite 
to the PLATE position. Turn on the R.F. ex- 
citation. The Amplifier meter should imme— 
diately indicate from 25 to 300 MA depend- 
ing upon the amount of drive obtained from 
the R.F. Exciter. NOTE: SHOULD THE LINEAR 
AMPLIFIER PLATE CURRENT EXCEED 39OO MA TURN 
OFF THE R.F. EXCITER IMMEDIATELY. If link 
coupling is employed in the R.F. Exciter 
output circuit, move the link further a- 
way from the plate coil to which it is 
coupled. If the R.F. Exciter employs a pi 
network which has previously been set to 
minimum loading, "swamping" is necessary. 
Swamping may be accomplished by parallel 
connecting several 100 ohm2 watt resistors 
connected from the R.F. Exciter output to 
ground; thus limiting the Amplifier plate 
current to the recommended value. Inability 
to drive the Amplifier to 210 MA (FUNCTION 
switch at PLATE position) with the R.F. Ex- 
citer Antenna Loading, or Coupling, control 
set to MAXIMUM; or the link tightly coupled 
indicates an Exciter with inadequate driving 
power. Operation of the Amplifier below 210 
MA current. is feasible, however, a sacrifice 
in R.F. output must be expected. 

(17) Place the FUNCTION switch to the OUT- 
PUT position. 

(18) Advance the PLATE TUNING control in a 
clock-wise direction until the meter indi- 
cates maximum current output. 

(19) Slowly advance the ANT. COUPLING con- 


trol in a clockwise directiom (an addi- 


ef oe LY A BR Le NY LE 


tional increase in R.F. output current should 


he noted) unti ] the meter arain indinaatoac 
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maximum R.F. output current. 
(ON) Roaneoat ctance FR andr 19 umt 
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increase in R.F. output current 
tainon Than aAdwannn tho ANT CCW 


rary 
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trol another one-half dial division in a 
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overloaded pi network. 


fN4I\ Dlaan Pise FUNCTION Eee ty oe 
\wif rL1ace tne FUNCTION SWitc 


PLATE pesto and modulate the R.F. Exci- 


Be aie oak, -_ + - 


ter. A slight upward swing of plate current 
indicates proper operation and operation may 
be continued. Should the plate current swing 
downward over 10 MA the R.}. Exciter is down 


ar a 


ward modulating or the Linear Amplifier plate 


“~ cm 161 Ca 12a, 
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eircuit needs more loading. The Amplifier 
plate circuit may be loaded more heavily ov 
advaneing the ANT. COOPIING cormore.. another 
one-half dial division in a cloek aise ii- 


rection, 


2-20. TUNE-UP PROCEDURE. CLASS B AM 6 METER 
OPERATION. 

(1) Place the A.C.POWER switch to the OFF 
position. 


(2) Place the FUNCTION switch to the STAND- 
BY position. 

(3) Place the R.F. IND. switch (rear apron 
of chassis) to the 6M position. 

(4) Place the 6M IN-OUT switch to the IN 
position. 

(5) Place the BAND SELECTOR switch to the 
AM nosition. 


f* 
6) Place the MODE switch to the CLASS B 
~ 


(7) Connect the B.F. Exciter (through a 
lensth of RG-5S/U cable) to the R.F. INPUT 
recept aele on the rear apron of the Ampli- 
fier chassis. 

(Q. Connect the antenna f'eedline to the 
-oaxial receptacle labeled OM. 

(Q) Set the ANT. COUPLING control to the 
"GQ atelock"” or extreme counter-c Lockwise posi- 
tion. 

10) Perform steps 12 through I? as outlined 
I omragraph 2-19. 

‘Ti’S} wily advance the ANT. COUPLING con- 
oe? dre a eloekwise direction until the meter 
eintor indiestes maximum output current. 
My DEAT TUNING. control has beer switehed 
at oof the cirenit on the 6 meteor barki sc no 
dbastmenr oof this control is necessary. 


i 
j 
(2) Perform step 2b oof paragraph 2-19. 


2-27. ‘TUNK-DP PROCFDURE. CTASS B SSB OR DSB 
80-10 METER OPERATION. 


> Perform the tume-up prodedure through 
step dioas outlined in paragraph 2-19. 

fO> Torn or the SSR or DSB exeiter and feed 

steadv audice tone inte it to provide a 

ready output sienai for driving PUrpases . 

ep Phas th. amplifier FUNCTION switel: tr 
th, UPATE posto iopound note the meter reatitc. 

reeutime of bess than 300 MA requires an Ad- 
fustment oof the exciter ontpat oumfil a 300 
MA tered athe G+ et ets or. the amplifier meter. 
Showa thes Gap 
MA. swam: es oan oaitputo as outlined in 
~teom fo. parsgrapt I-19 

(4) Pune fine ampli tice finas plate cirenit 
i ot tined in steps 17 through DO. paragraph 
Ladd, 


te OO RENCTEON osadteb ote the PEAT 


Per plofte current exceod 300 


the SSB or DSB exciter. Modulate e exeit. 


witn ra microphon we «Th the nor 


plate current indication on_ the 
meter will snow an aver ae il 
approximately 200 MA and will oecasionally 


Pa ant oe L. 


peak to 300 MA with nor mal speech variations. 
2-22. TUNK-UP PROCEDURE. CTASS 
6 METER OPERATION. 


(1) This procedure is the same as outlined 
in paragraph 2-20 except that proper ampli- 


fier load current. is 300 MA rather than 210 


Zan 


2-23. TUNE-UP PROCEDURE. CTASS © CW OPERATION. 


(1) Perform steps 1 through 15 as outlined 
in paragraph 2-19. Place the MODE switch to 
the CIASS C position instead of the CLASS RB 
position as specified in step 6. paragrapt. 
2-19. 

(2) Place the FUNCTION switch to the PLATE 
pos ition. 

(3) Turn the Fxeiter on and adjtust the "»- 
citer loading so the ampiifier draws 300) MA 
plate current. 

(44) Perform steps 17 throug} 2O as cur- 
lined in paragraph 2-14. 

(SY) Comect 4 kev to the bectuer tor CW 


operat Lor. 


2-24. OPERATING HINTS. 


2-25. The dial settings given in Table i are 


typieal for the frequencies aii resistive 
load indieated. A deviation of more than Loe 
from the readings given indicates the antenne 
is presenting & reactive iad to the linear 
amplifier. Which wiii imo turt. cause Lmproper 
taming. Wher advancing the ANP. CODPLING «on 
treed from the minimum posiiion te obtain loan 
ing. the final PLATT TUNING contreali shonid NOT 
have te be retumed more thar one-half dial 
division from it- orginal seirsing of mo toad 
resonaines point. Should evoce sive retuning of 
the PIATE TUNING contre? he necessary te ob 
tain resonance after advancing “he ANT. COUP. 
LING contra} cloekwis6. excessive antenna re- 
actanee iS indievated ami mint be corrected 
immediately. Operating the iumit with excessive 
antenna reactarcr present wie, eause el. 
heating Of cebi-.  cophenmecor To cesheayver and 
possible damage: tf) othe hate cedector swited,. 


i 


umlike standard 


4 fier. 

ass 5 ine amplifier, unilke S Tanda 
class C geen must be slightly over-— 
leaded to etain maximm linearity A sliaht 
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ecu of’ the final amplifier will cause 
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and may be seen, when monitoring final plate 
current, aS @ downward deflection of the meter 
pointer. Normal linear operation, as seen on 
the plate meter, will show as a very slight 
upward swing of the pointer with modulation 
applied. For SSB linear tune-up it 1S advise— 
able to feed a steady R.F. signal into the 
amplifier, then tune the final in the same 
manner as for class B AM. 


2-26. In some cases the antenna may overload 
the final to such an extent that a resonance 
dip or output indication, cannot be obtained. 
A condition of this nature indicates a very low 
or complex antenna impedance which must be 
corrected rather than covered up. An SWR 
bridge in series with the antenna feedline is 


ae a 


an indispensable aid in determining antenna con- 
ditions and proper tume-up. We strongly advise 


a8 We WA BAS a 


the use of an SWR sae in all cases. An 
elligently aids materi- 


antenna tumer used in igentl 
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ally in correcting various conditions and will 
permit near normal operation of the ampli- 
fier. Antenna recommendations for use with 
the amplifier are a 1/2 wave doublet or dipole 
(52 ohms), a 52 ohm beam or a 300 ohm folded 
dipole in conjunction with a matching device 
to nresent a 2 ohm load to the amlifier 


Lv h’4 ee ae es Lor pe ee 


2-27. Recommended external driving units for 
AM, CW or SSB operation with the Linear Am- 
plifier. 


Globe Scout 680A, 680 and 66. 
Gonset Communicator-—6 Meters. 
Central Electronics 20A. 
Heathkit DX85, DX20, AT-1. 
Knight 50 Watt transmitter. 
Johnson Adventurer, Navigator. 
Harvey Wells Bandmaster 
Tecraft TR-20/50 


Should TVI be encountered when operating 
SSB with the 20A Exciter, install a 150 mmfd 
ceramic condenser from the 20A Antenna post 
to ground. This will provide a better match 
be tween units while bypassing undesired har- 
monics . 


SECTION ITI 


PARTS MOUNTING PROCEDURE 


3-1. GENERAL. 


3-2. Following is the parts mounting pro- 
cedure for kit assembly. It is recommended 
that this procedure be followed as outlined 
for ease and accuracy in assembly. Prior to 
assembly, the large pictorial diagrams in 
cluded with this manual, may be laid out in 


a oe Se oe ee He 


a convenient manner for “ready identification 
of the various components and mounting holes. 
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Check off each step as it is completed. A 


ecommlote narts list is given in Section VIII. 
We oe = 
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1. Unpack the amplifier kit. Open the vari- 
ous parts containers and check their 
contents against the parts list. 


Lay the punched chassis before you 4s 


per Figure Be 


3. Install a mica filled octal socket in 
the chassis hole marked SO-1. The sock- 
et should be mounted on the inside of 
the chassis. Position the socket key 
way as shown in Figure 3. Use two each 
6-32x5/16" screw, #6 lockwashers and 


ee a 
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6-32x1/4" hex nuts. Tighten securely. 


(]4. Install octal sockets SOQ-2. S-3, 50-4 
a and SO-5 in the the manner as described 
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| | ‘De ert tne 3/6 ruover er 
] GR_2, GR-3, GR-4 and GR-5 in their re- 


spective holes as per Fi 


(16. Remove the large nut and lockwasher 

| | from the fuse retainer post FP-1l. In- 
sert the post into its hole, position 
the lugs as per Figure 3. Slip the 
large lockwasher over the post and add 
the large hex nut. Tighten securely 
without using undue pressure as the 
post will crack if tightened excessively. 
Refer to Figure 4 on page 8. 


| | 7%. Install the DPDT slide switelh SW-6 
rl from inside the chassis. Use two each 
4-40x3/8" screws and }--40x3,16" hex 
nuts. Tighten securely. Refer to Fig- 
ure 3. 
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SECTION ILI 
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Figure 3. Bottom View, Parts Mounting. 
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oo, 5/16" screw, a #6 lockwasher and a 
ee | | A_95.-1 JAN hax reat A adit on oncrimols: 
4 | O-3exi/4 nex mit. Pieghten securely. 
: 
i) : | PAA. “Peaveeaa a Oy Pee ee a ee ee me 
ei> ! jj te anstait umi€ <2-1ug Tie Strip if-}. 
| lea | | Po sition as per Figure 3. Use a 6-32x 
Pos 1 aye eee SY eee Vetere, Perens lie, ee Eee 
. we’ | 5/16" scr ew, 4 #O s10CKWaSNEr ana 0-42 
Le m + 
( RUBBER ae ne F 1, ‘4 hex mut. Tighten securely. 
; 7 _... LOCK WASHER , 

GRE | 
we 2 [ ] 15. Install the 1-lug tie stripTS4. Posi- 
ervZ [| tion as per Figure 3. Use a 6~-32x5/16" 
+ == as —= i 

screw, a #6 lockwasher and a 6-32x1/4" 
hex nut. Tighten securely. 
Lr | i a T i a4 i4 rm 7 _ + t + res —_ 
om I JO. INStalLli une a«-lug tie strip Is-o. 


Figure 4. Mounting Detail, Fuse post Fp-1. Position as per Figure 3. Use a 6-J2x 
5/16" screw, a #6 lockwasher and a 


6-32x1/4" hex nut. Tighten securely. 


m4 


S. Install the coaxial receptacle J-2 as 
follows: 


|| 17. Insert the metal end brackets into 


(a) Insert the threaded shank of the re ioe the ends of the SOK ohm, 50 watt re- 
ceptacle through its respective hole from sistor R-5, Insert a 6-32x5/16" screw 


inside the chassis. Position as per Figure ee eee e OES 
holes from the outside of the chassis. 


3. Align the four mounting holes. ies hares : ee 
Add #0 solder lugs GL-1 and GI-4 from 


(b) Insert the four HOx1/ a sel f- tapping the inside of the chassis. Mount re—- 
Sistor R-9 in position as per Figure 


screws through the screw holes one at a time. 
3. Add a #6 = lockwasher and a 6/32x 


1/4" hex mut to each of the screws, 
Position solder lugs GIL-1 and GI-4 as 
per Figure 3. Tighten the hex nuts 


(c) Tighten each screw so that. as their 
threads “bite in", the receptacle is drawn 


up snug against the chassis. 


securely. 
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pels inside the chassis. Position as per 
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screws and 6-32x1/4" hex nuts. Tighten a SR-2, 5R-3 and SR-4 . Place the three 
pad oe ed a rectifiers mm tho fr wOvT_— 1/4" COCrOW 
Sit LU tly * ee oe ee ee © ‘EE a a a © Fine Ob -A, ww kh LT 

with the positive () lugs towards 

ro 4A Pe ee ee cL, Me ene Own, WERE ele 1 Ameer tha crrow haad Tay the rectifiers on 
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outlined in step 8. the table with their lugs pon up. 
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_| 11. Insert a §-32x1/2" screw into the hole of the rectifiers will hold them 

| chassis hole labeled "G" from inside in an upright position. 
the chassis. Slip a #8 lockwasher over f 119. Connect a length of #20 bus wire f'rom 
the screw from the outside of the i the positive (+) lug of SR-2 (nearest 
chassis. Add a 8-32x5/16" nut and - :; | 
eae : a eee _ the screw head) to the negative (-) 
pie ey SOUS et ae eae lug of SR-3. Solder both connections. 
5-16" hexnut. Tightenfinger tight only. 

er ae . i eee | | 20. Connect a length of #20 bus wire from 

i | le. seta the <- ue oe strip oe | the positive (+) lug of SR-3 to the 

ca Eos) On as per Higure 3. Use a 6-32x negative (-) lug of SR4. Solder both 
5/16" screw, a #6 lockwasher and a eAnneeti one. 


6-32x1/4" hex nut. Tighten securely. 


| | 21. Remove the screw from the rectifiers 
= 


(13. Install the 2-lug tie strip TS-<. and insert it into chassis hole "A" 
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PARTS MOUNTING PROCEDURE 


(a) 


from the top side of the chassis. 

Mount selenium rectifier SR-i on this 
screw from the under side of the chas- 
Sis. The positive (+) lug of the rec- 
tifier should be towards socket SO-2 
as per Figure 3. Add the three con 
nected rectifiers SR-4, SR-3 and SR2 
to the screw. SR-4 should bear against 
SR-1. The plus (+) sign on the posi- 
tive lug of SR-2 should be visible 
after the rectifiers are mounted. 


Place a #6 solder lug over the screw 
against rectifier SR-2. Add a 6-32x 
1/4" hex mit. Tighten finger tight 
only. , 


Position rectifiers SR-1, SR4, SR-3, 
SR-2 and the solder lug as per Figure 
3. Tighten the nut securely. 


We 1rt 


ount the filter choke CH-1 on the top 
f the chassis. Insert the choke leads 
hrougn grommet GR-2. Use two each 

6-32x1/2" screws, #6 lock washers and 


6-32x1/4" hex mits to mount the choke. 
Tighten securely. Refer to Figures 3 
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- Mount the R.F. choke REC-2 on top of 


the chassis as follows: 


Remove the 8-32 screw from the base of 


the choke. Discard the bracket supplied with 
the R.F. choke. 


(b) 


Insert this screw into the proper chas- 


Sis hole from the under side of the chassis. 


(c) 


Place the #10 grounding lug GL-2 on the 


top side of the chassis. 


(d) 


Thread the R.F. choke on the screw. 


Position the choke and grounding lug as per 
Figure 5. 


(a) 
ee 
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Tighten the screw securely. 


Mount the #6 grommding Jue GI-3 on 
2 of the chassis as per Figure 5. 
lise a 6-32x5/16" screw, a #6 Lockwasher 
and a 6-32x1/4" hex nut. Tighten se— 
curely. 


Mount the #6 grounding lug G-)5 on 
top of the chassis as per Figure 5. 
lise a 6-82x5/16" screw. a #6 lock- 


washer and a 6-32x1/4" hex mut. Tighten 
securely. 


Mount the l-lug tie strip TS-9 on top 
of the chassis, position as per Fig- 
ure 5. Use a 6-32x5/16" screw, a #6 
lockwasher and a 6-32x1/4" hex mut. 
Tighten securely. 


Mount the three-gang variable capaci- 
tor C-11 on top the chassis. Position 
as per Figure 5. In this step, only 
the bottom front mounting screw is 
installed to hold C-11 in place. Use 
a 6-32x1/4" screw and a #6 lockwasher. 
Tighten securely. 
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screw. Insert the screw into the mount-— 
ine hole at tha 2 Tis tim atnin Te #e 
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Thread the screw into the bottom rear 


mounting hole of variable capacito1 


C-11. Position tie strip TS-6 as as 
ity 
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and position as per Figure 3. Slip a 
#6 lockwasher over the screw, add a 


6-32x1/4" hex nut and tighten securely. 


Mount the specially cut 2-lug tie strip 
TS-8 on the other mounting screw of' 

filter choke CH-i. Position as per 
Figure 3. Slip a #6 lockwasher over 
the screw, add a 6-82x1/4" hex nutand 
tighten securely. 


(_] 33. Mount the power transformer T-1 on top 


of the chassis. Insert the two rad 
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leads, the orange lead and the white 


wire Toads acs eromet (eR Pye a 
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remaining, transformer leads into the 


one eee 99..4 /on 
5/8" hole. Use four each 10-32x1/2 


screws, #10 lock washers and 10-32x 
5/16" hex mite. Mhark tn ayvniA nina hi ing 
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any transformer leads between the trans-— 


. cat 1 
former amd the chassis before secure- 


ly tightening the momting muts. 


Mount the 2-lug tie strip TS-10 (with 
a 3/16" mounting hole) on the mounting 
screw of transformer T-1 as per }ig- 
ure 38. Slip a #10 lockwasher over the 
screw, add a 10-32x5/16" hex mit. posi- 
tion as per Figure 4 and tighten se- 
curely. 


| ;| dO. Attach the two threaded mounting feet 
a to the coil support of coil L& as 
per Figure 6. Use two 6-32x5/16" screws 
and tighten securely. 


__| 36. Mount the coil L-2 on top of the chas- 

i sis. Position as per Figure 5. Use two 
each 6-32x5/16" screws, #6 lockwashers 
and 6-32x1/4" hex nuts. Tighten se- 
curely. 
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FKigure 6. Coil Mounting Detail. 


|_| 387. Mount the meter M-1 on the front panel. 
| Use the hardware provided with the 
meter.to secure the meter to the panel. 


Comlete the meter assembl y as Ollows: 
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terminal post. 


(b) Add a #10 solder lug to each meter ter- 
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Figure 7. Meter Mounting Detail. 


|| 38. Select the DPDT, rotarv type. 6 Meter 
| switch SW-1. 


(a) Remove the nut and lockwasher from the 
switch bushing. 


(b) Replace the nut on the bushing and thread 
it. halfway down the bushing. 


(c) Add the lockwasher previously removed. 


(a) Mount the switch from the rear side of 
the panel. Use another 3/8" hex mut to se- 
cure the switch to the panel. 


(e) Position the switch as per Figure 5 and 
tighten securely. 


a 39, Seleet the Single Pole, 5- position, 
Ps ceramic, rotarv type. Band Selector 
_ Switch SW-2. 


(a) Remove the 2/8" hex nut and lockwasher 
from the threaded bushing oi the switch. 


i 


Figure 8. Rotary Switch Index "Stop" Detail. 


(b) Place the "stop" into the fifth hole 
(from either end) of the switch frame. 


(c) Slip a3/8" fibre washer over the threaded 
bushing, add a 3/8" hex nut. Tighten the mut 
securely. 


(a) Slip the lockwasher previously removed 
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Over Lie thr eaded bushing. 
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(f) Position the switch 
and tighten securely. 


as per Figure 5 


(] 40. Select the pilot light assembly. 
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Figure 9. Pilot Light Assembly Mounting Detail. 
12 
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(a) Remove the hex nut fr 
shank of the jewel. 

(b) Insert the threaded shank of the jewel 
through the panel from the front of the panel. 
(c) Place the socket bracket assembly over 
the threaded shank of the jewel from the rear 
of the panel. 


fa) Thread the hex nut on the threaded shank 
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of the jewel, position the pilot light assem 
bly as per Figure y A bE ghten securely. 

[] 41. Select the 2-gang variable capacitor 
[| (-9. 


(a) Mount a #6 teardrop solder lug at the 
center, bottom hole of the capacitor frame. 
Use a 6-32x1/4" screw. 


(le Position Line 1 SO L 


side (when viewed from the front) of the 


ie a ee Pr fname om Foam at | ram a i> 4 
Capacitor ifaiwie. i Refer to Figure 10 é Tigh h ten 
securely. 
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Figure 10. Solder [Tug Mounting Detail. ©-4. 
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screws securely. Refer to Figures 5 
and 11. 
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Figure 11. Variable Capacitor C-9, 
Mounting Detail, 


| ' 43. Place the chassis on the table so it 
os rests on the rear apron of the chassis 
and transformer T-1, bottom side of’ 
the chassis towards you. 


_ 144. Select the DP-3T, rotary type, Func- 
| tion switch SW-3. 

(a) Remove the 3/8" hex nut and lockwasher 
from the threaded bushing of the switch. 


(b) Replace the nut and thread it halfway 
down the threaded bushing. 


(c) Place the amplifier front panel against 
the front apron of the chassis so the three 
chassis holes are aligned with the three cor- 
responding panel holes. 


(1) Insert the threaded bushing of switch 
SW-3 through the center hole, from the im 
side of the chassis. 


(e) Add a 8/8" hex mut. to the threaded bush- 
ing of switch SW-3 from the front panel side. 
Tighten finger tight only. 


_i45. Select the DPST, toggle, A.C. Power 
n Switch SW-95. 


PARTS MOUNTING PROCEDURE 


(a) Run the hex nut on the threaded bushing 


ats 


halfway down the bushing. 


(b) Insert the threaded bushing of the switch 
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The keyway slot in the bushing should be to- 


wards the bottom of the panel. 


(c) Place a flat metal washer over the switch 
bush ing from the front panel side. 
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(d) Add a ring nut to the switch bushing. 
Tighten finger tight only. Refer to Figure 
L2, 


[ | 46. Select the DPDT, to~gle, Mode switch 
[| Ne) Lal 


(a) Run the hex nut on the threaded bushing 
halfway down the bushing. 


(b) Insert the threaded bushing of the switch 
through the panel hole on the right side 
(facing the panel) from inside the chassis. 


(c) Place a flat. metal washer over the switch 
bushing from the front panel side. 


(dq) Add a ring mit to the switch bushine. 
Tighten finger tight only. 
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Figure 12. Toggle Switch Mounting Detail. 
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Position the A.C. Power switch SW-5 


and the Mode switch SW4 as per Figure 


3 and tighten the ring nuts securely. 


Position the Function switch as per 
Figure 3. Tighten the 3/8"nut securely. 
Rotate the shaft of the Piate Tuning 
condenser C-9 to the extreme left, or 
counter-clockwise position. Place a 
round knob on the shaft with the in 
dicator line pointing to "9 o'clock”. 
Tighten the knob set screw. 

Rotate the shaft of the 6 Meter In-Out 
switch to the extreme left, or counter- 
clockwise position. Place a round knob 
on the shaft with the imicator line 
pointing to the "In" position. Tighten 
the knob set screw. 


Rotate the shaft of the Band Selector 
switch to the extreme lef't or counter- 
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Figure 13. 
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clockwise position. Place a round knob 
on the shaft with the indicator line 
MDointine to the "en" position. Tiohten 
Pee es oe TA - og 
the knob set screw. 

Rotate the shaf't of the Antenna Coup] ing 
capacitor to the extreme left or count- 
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knob on the shaft a the indicator 
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the knob set screw. 


Rotate the shaft of the Function switch 
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Pos Tey Ole Place a bar knob on the shaft 


with the indicator line pointing to the 
"Standby" position. Tighten the knob 
set screw. 

Insert the #47 pilot bilb PI-1 into 
the pilot light assembly socket. 


Insert the 5 ampere fuse FS-1 into the 
fuse retainer post assembly H)-1l. 


3-3. The mounting of the parts has now been 
completed. The amplifier is now ready for 
wiring. Proceed to Section IV. 
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SECTION IV 
WIRING INSTRUCTIONS 
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4-2, Wiring instructions are given in complete 
step-by-step detail. Read each step through 
before beginning it. Position components and 
route leads as shown in the pictorial dia- 
grams. Check off each step as it is compieted. 
(NS) means do not solder yet; (S) means sol- 
der now. These symbols are used because in 
many cases more than one wire will connect 
to a given point, and the connection should 
not be soldered until all the wires are con- 
nected to it. Refer to the pictorial dia- 
grams to determine the routing of all wires 
and placement of components. Refer to Figure 
27 for easy indentification of various com- 
ponents. Take your time and work carefully; 
you will be rewarded with a_ professional 
looking job and an efficient, proper oper- 
ating unit. 


TT OonLv i Poe ene mo. as 
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ee Solder. Do not use Soldering Paste or 
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Flux. If the solder on hand is not marked 
"Rosin Core" or "Radio" Solder, play safe and 
obtain a new roll. All Warranties are null 
and void on any unit on which acid core solder 
has been used. 
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Fioure 14. Wire Color Code. 
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(NS) 


Trim, strip and connect the other black 
lead of CH-1 I tie strip 


to lug i of 
TS-3. (NS) 


select one of the green leads of trans- 
former T-1 coming through the 5/8" 
chassis hole. Trim, strip and connect 
this lead to the grounding lug hole of 
tie strip TS-7. (S) 


Trim, strip and connect one of the 
black leads of T-1 to lug 1 of tie 
strip TS-7. (NS) 


Trim and tape-up the green/yellow lead 
of T-l as this lead is not used. NOTE: 
Some transformers supplied may not 
have this lead 


Gather the two red leads and the re- 
maining black lead of T-1. Slip a 2-1/8" 
length of yellow sleeving over these 
leads as per Figure 15. 


Gather both yellow leads, the remain- 
ing green lead and the two red leads 
mentioned in step 6 (all are leads of 
transformer T-1). Slip a 1-1/2" length 
of yellow sleeving over these leads 4s 
per Figure 15. 

Trim, strip and connect one of the 


yellow leads of T-1 to pin 2 of socket 
SO-1. (S) 


Trim, strip and connect the other vel- 
low lead of T-1 to pin 8 of SQ-1. (S). 


Connect one red lead of T-1 to pin 6 
of SO-1. (S) 


Trim, strip and connect the other red 
lead of T-1 to pin 4 of S1. (S) 


Trim, strip and connect the remaining 
green lead of T-i1 te pin 2 of socket 
SO-5. (NS) 

Trim, connect 


strip and the red/vellow 
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Figure 15. Wiring Steps i Through 67. 
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NOTE: One black lead of transformer T-1 re— 


mains to be connected. This will be done 


al Ll 


the wiring harness has been layed in. 


rj 14. 
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Goss 


Select the wiring harness. Lay it flat 
on the table and straighten out ail 
leads. Refer to Figure 16 to identify 
the various branches. 


Lay the harness in the chassis with 
the long continuous side along the 
front apron of the chassis. Install 
the harness in place as per Figure 15. 
Guide branches G, H and I umer switch 
SW-3. Carefully slide branches E and 
F under switch SW-3. At the same time 
guide branches G, H and I around the 
chassis under tie strips TS-1 and TS-2. 
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After the harness is in place, insert 
all but the heavy white lead of branch 
HW thrnoiwh ormmmot GRO. 

is Lab ia Vues = SJ LILEELS WS oF ee | 

FT era wee a¢twmaiw awn oh mam +t +hya wih 4 Fane 
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yellow lead of branch I to lug 2 of 
Ba See SO fx’ 

tie strip TS-S. (NDS) 


mit. eo Ee eee a ore a 5 h 
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t 
black leads of branch H to lug I of the 
fuse retainer post FP-1. (S) 

Trim, strip and connect the other black 
lead of branch H to lug 2 of FP-1. (8) 
Trin, and connect the green 


lead of branch H to luge 1 of tie strip 


etrin 
mae tag 


a Vm 


TS-7. (S-all connections to this ter- 
minal) . 


Trim, strip and comect the remaining 
black lead of transformer T-1 to lug 


2 of tie strip TS-2. (NS) 
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Figure 16. Wiring Harness Tayout. 
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. Trin, 


: Trim, 


INSIRUCTIONS 
. Connect the white lead (electro- 
static shield lead) of T-1 to the cen- 


ter grounding hole of tie strip TS—i0. 


(S) 


Trim, strip and connect the black lead 
of harness branch G to lug 1 of tie 
strip TS-2. (NS) 


Trim, strip and connect the blue lead 
of branch G to lug 1 of tie strip TS-10. 
(S-all comections to this terminal). 


Trim, strip and commect the white lead 
of branch F to lug 3 of switch SW4. 
(NS) 


Trim, strip and commect the white/yel- 
low lead of branch F to lug 2 of SW-4. 
(S) 


Trim, strip and commect the white/ 
black lead of branch F to lug 1 of 
Sw-4. (NS) 


strip and connect the orange 
lead of branch F to grounding lug GL. 
(NS) 


strip and commect the white/vio- 
let lead of branch F to GL-4. (S) 


Trim, strip and connect the heavy 
white lead of branch E to lug 1 of 
tie strip TS-3. (NS) 


Trim, strip and connect the white/ 
red lead of branch D to lug 1, front 
wafer (SW-3A), of switch SW-3. (S) 


the white/ 
to lug 3, 
Sw-3. (S) 


Trim, strip and connect 
orange lead of branch D 
front wafer (SW3A), of 


the white/ 
to lug 4, 


Trim, strip and connect 
yellow lead of branch D 
front wafer (SW-3A), of 


Trim, strip and comect the blue lead 
of branch D to lug 1, rear wafer (SW- 
3B), of SW3. (NS) 


Trim, strip and connect the white lead 


a 


ae 


. Trin, 


. Trin, 


. Trin, 


. Trin, 


of br anch C to the positi 


selenium rectifier SR4. 


Wo (1 lig ont’ 
/ a Fk 


(NS) 


. Trim, strip and conmect the white/ 


black lead of branch C to lug 2 of 


tie strip TS-6. (NS) 


. Trim, strip and comnect the heavy 
green lead of branch C to lug 1 of 


switch SW-5. (S) 


. Trim, strip and connect the black lead 


of branch C to lug 2 of SW-5. (S) 

strip and connect the o 
lead of branch B to lug 1 of ties 
TS-6. (NS) 


strip and connect the white/ 
orange lead of branch B to lug 1 of 
TS-6. (NS) 


strip and connect the white/ 
yellow lead of branch B to pin 5 of 
socket SO-3. (NS) 


strip and connect the violet 
lead of branch A to pin 2 of SO-3. 
(NS) 


. Trim, strip and connect the orange lead 


of branch A to lug 2 of tie stripTs-—s. 
(NS) 


. Route the heavy white lead of branch 


A to the right between sockets S0Q-3 
and SO-4 and up through grommet GR-4. 


Trim, strip and connect the lead to 


a a ee eh ee 


the bottom lug of R.F. choke RFC-2. 
Refer to Figures 15 and 19. 

. Locate the white/violet and violet 
leads on the top side of a chassis 
The leads emerge from grommet GR 2. 


+ 
(Harness branch E).See Figure 19. 


(a) Twist the two leads together. 
(b) Strip the insulation from the ends of the 


leads. 
(c) Connect the 


MILLI 


mf mn 
WL pes 


white/violet lead to one ter- 
t, light PT. ay ae (S) 


assemhl y 


(a) Comect the violet lead to the other ter- 


minal of pilot light assembly 


PI-1. (S) 


—_ ™ 


Ss 


aie 


a: {Sel 


moor tata 
MMs sy Lo Vi 


LY 4 
Ty/ 
meter M-1. (S) nee Fipure 19. 


Trim, strip and connect the orange 


Tan -l _~ « hmaawaAlh Tt" “Tr 
wan or vorancth to the lug on the 


negative (-) terminal post of the 


ON a se nr i ay 
os) see rigure Ly. 


Haw 


Connect a Length of #20 bus wire from 
lug 1 of switch SW4 to lug 5 of SW4. 


(S) 
Connect a length of #20 bus wire from 
lug 3 of SW4 to lug 6 of SW4. (S) 


Connect. a length of #20 bus wire from 
lug 2 of tie strip TS-3 to the center 
grounding hole of TS-3. (S-at ground 
ing hole only) See Figure 15. 


Connect a length of #20 bus wire from 


the grounding hole of tie strip TS4 
to lug 4, rear wafer of switch SW3 
(SW-3B) and on to lug 3, rear wafer 
of SW3. (S-at lugs 3 and 4 of SW3 
only).See Figure 15. 


Connect: a length of #20 bus wire from 
the negative lug of selenium rectifier 
SR-2 to the grounding lug just above 
it. (S) See Figure 15. 

Thread a length of #20 bus wire through 
pins 1, 4 and 7 of socket SQ-2 and on 
to the grounding lug just below pin 
7. (S 


Thread a length of #20 bus wire through 
pins 1, 4, amd 7 of socket SO-3 andon 
to the grounding lug just below pin 
7. (S) 


Thread a Length of #20 bus wire through 
pins 1, 4 and 7 of socket SO-4 and on 
to the grounding lug just below pin 
7 (S) 


Thread a length of #20 bus wire through 
pins 1, 4 and 7 of socket) SO0-5 and on 


L_} 


WIRING STRICT IONG 
ae Sees LVS BLU) LUA 
to the grounding lus itust below pin 
> ee “woe Qr 
7. (S) 
Connect a two inch length of #20, solid 
insulated wire from lug 1 of resistor 
R-5 to lug 1 of tie strip TS-3. (S-at 
Tea 1 oft DR omer) 
Lue bh Wa Lys VILL y/ 
Orn t nm lan oth nf HON aac mana from 
VWULI MULL a Ii Uli UL trey WlAD W1IUC Li wil 
pin 8 of socket SO-2 to lug 1 of tie 
mdtentoen MO Fo earwan thn owurawn Pa aaron awe not 
mL ed Ls 5 wrap Lie Wire once arouna 
lug 1 of TS-o, and Carry be wire over 
to pin 8 of socket SO0-5. (S-at pins 
8 of SO-2 amd SO-5 only) 


Connect. a length of #20 bus wire from 
pin 8 of socket SO-4 to lug 1 of TS-9, 
wrap the wire once around lug 1 of 
TS-5, and carry the wire over to pin 


8 of socket SO-3. (S-at pins 8 of S0-3 
and SO-4 oniy) 


Connect a length of green #20 hook-up 
wire from pin 5 of socket SO-9 to pin 
5 of socket SO-2. (NS) 

Connect a length of green #20 hook-up 
wire from pin 5 of SO-2 to pin 9 of 
socket, SO-3. (NS) 


Connect. a length of green #20 hook-up 
wire from pin 5 of S03 to pin 5 of 
socket. SO-4. (NS) 


Connect a length of #16 white hook-up 
wire from pin 2 of socket SO-9 to pin 
2 of socket SO-2. (S-at pin 2 of SO0-5 
only) 


Connect a length of #16 white hook-up 
wire from pin 2 of SO-2 to pin 2 of 
socket SQ-3. (NS) 


Connect a length of #16 white hook-up 
wire from pin 2 of SOQ-3 to pin 2 of 
socket SO-4. (5) 


. Connect a length of #20,solid, insul- 


ated wire from pin 2 of socket SO-2 
to the positive (+) lug of’ selenium 
rectifier SR-1.  (S) 


Refer to Figure 17 for the ftollowing 
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Connect oO 
WE OL OU Ubi LA SAUL VN \ | LE BA VL Lit 
1l2 mfd-700V eapacr tor C-15 to lug 2 
SL UL az: COMecCtl1or 


0 LL ip ANT eg (S 


at this terminal) 


itive 
we A ee aT 
€ Ssturip To- 10. LUND) 


Connect. the negative (-) end of the 
i2mfd-70OV capacitor C-i4 to lug 2 of 
TS-10. (S) 


Comect. the positive (+) end of C-14 
to lug i of tie strip TS-3. (S-all 
connections at this terminal). 

Trim the three leads of the  2x800 


mifd dise ceramic capacitor C-16 to 
one-half inch in length. 


(a) Connect the center lead of C-16 to the 
center grounding hole of tie strip TS-1. (S) 


(b) Connect one of the end leads of C-16 to 
lug 1 of TS-1. (NS) 


(c) Connect the remaining lead of C-16 to 
lug 2 of TS-1. (NS) 


ae 


select the two A.C. line chokes RFC-3 
and RFC-4. These are the two 14 turn 
coils wound with #16 bus wire. Pull 
these coils apart carefully so that 
none of the turns touch each other. 


Connect. one end of RFC-3 to Lug 1 of 
tie strip TS-2. (S-all conne S 


this terminal). 


Connect the other end of RFC-23 to lue 


a Fh 


1 of tie strip TS-1. (NS) 


Connect one end of RFC-4 to lug 2 of 
tie strip TS-2. (S) 


Oa al —_ = 


Connect, the 


2 of tie strip TS-1. (NS) 


SECTION I 
WIRING INSTRUCTIONS 
Connect a length 1X). solid, insul- 


if 


ated wire from — 3 of switch SW-6 


to the center lug af coaxial] recep 


tacle J-3. (S-at “lug 3 of SW-6 only) 


Connect. a length of #20, solid, insul- 
ated wire from lug 1 of SW-6 to the 
center lug of coaxial receptacle J-2. 
(S-at lug 1 of SW-6 only) 


Connect. the .005_ mfd., disc 


eee eta. eer ee Cs 
capacitor C3 from pin 9 of socket 
QSO-5 to the socket OYTO? ming law hal ny 

oes ee 4 W/JL4l BLE an 1S, a Lt 1 Urry 


pin 4. (S) 


Connect the .005 mfd., disc, ceramic 
capacitor C-4 from pin 5 _ of’ 


a ae ME | oman ¥ Lae 5 


anabla t 
VFL, PAU OL 


s0-2 to the socket Soe. lug below 
pin 6 (Sat vr) 


: oTaimdin lus on 
cs — Vn ee a =>* only) 


cr 
are Ae lug 
; ceramic 
from pin 95 of socket 


Connect the .005 mfd. » disc, ceramic 


y C-6 from pin DY of soe ket 


SO-4 to the socket grounding lug below 


soe es fan 
pil 6. LS) 


arene? ° #L., 191 ©. 2 Sei ey 
10,008 oni, =~ Wall Leslos— 
tor R-2 (Brown-Black-Orange) from lug 


a) i 3 


z Of Switch SW-6 to lug 1 of LLE strip 


TS-8 (S-at lug 2 of SW6 only) 


Connect. the IN48 diode rectifier be- 
tween lugs 1 and 2 of TS-8. Make cer- 
tain the diode is connected with the 
symbols as shown in Figure 17. (NS) 


Connect. the 1000 ohm, 1/2 watt resis- 
tor R-3 (Brown-Black-Red) from lug 1 
of TS-8 to the grounding lug of TS-&. 
(NS) 


Connect. the 500 mmfd., disc. ceramic 
capacitor C-12 from lug 2 of TS-8 to 
the grounding lug of TS-8. (S) 


— 


Solder all comnectior lugs and 
2 of TS-8. IMPORTANT NOTE: When doing 
so, hold the pigtail leads of diode 


D1 with long nose pliers so the diode 


not hecome damaged by excassive 


Bo We L/h ee 


heat. Refer fo Fioure - 18. 


will 


Figure 18. Proper Method of Soldering Diode 
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Leads. 


-O1 mfd., disc, ceramic 
capacitor C-1 from the center lug of 
input jack J-1 to lug 1 of tie strip 
TS-5. (S-at, J~1 only) 


. Connect choke RFC-1 between lugs 1 and 


a er 


Oo ._~o mo fF ne ais 
mw OL Lode (S-all connections AL these 


terminals) . 


. Connect. the 220 ohm, 1 watt resistor 


R-7 (Red-Red-Brown) from lug 2 of tie 
strip TS-6 to the negative lug of se- 
lenium rectifier SR-1. (S-at lug 2 of 
TS-6 only) . 


. Connect, the negative (-) end of the 


50 mfd-25V capacitor C-17 to the neg- 
ative lug of SR-1. (S) 


. Connect the positive () end of C-17 


. Comect the 


© WYUILERUL 


to the croundine luce of socket SQO-2 
i> IAEA Si oe peak) Sage 


An =>* Na A A 


just below pin 2. (S) 


. Connect the negative (-) end of the 


25 mfd-25V capacitor C-18 to the posi- 
tive lug of selenium rectifier SR. 


es 


Commect aan positive G) end of C-18 
to the ce or ae hole of tie 
lug strip <a (NS) 


.005 mfd, disc, ceramic 
capacitor C-2 from lug 1 of TS-6 to 
the center grounding hole of TS-6. 
(S-at the oe hole ree 


oh mt row 
WA ALA EL iL Ww 


tha sree an 
Li i me ter 


Cramnmnnaat 


Sistor R-1 from 4 1 of TS-6 to the 


aie 


- Connect. the 


?. Connect a 


oroundine luc helow nin 6 of socket 
See ee. ee, bee Of SOCKEL 
SO-3. (S-all comections at both fer 
minals) . 


. Connect the 220 ohm, 1/2 watt resistor 


R-4 (Red-Red-Brown) from lug 1 of tie 
strip TS-4 to the grounding hole of 
TS4. (S-at grounding hole only). 


.O1 mfd., disc, ceramic 
C-13 from lug 1 of TS4 
rear wafer, of switch SW-3 
(S-all connections). 


capacitor 
to lug I, 
(SW-3B) . 


. Connect. the 220 ohm, 1 watt resistor 


R-6 (Red-Red-Brown) from pin 5 of 
socket SQ2 to the socket grounding 


lug below pin 6 of socket SO-1. (S) 


. Turn the chassis over so it appears 


as in Figure 19. Connect, the: .01 mfd., 


disc, ceramic capacitor C-8 from 
rr ma ing lug GI-? to the bottom lug 


= NA ER Bk 8 En M4. Rk oe 


of R.F. choke RFEC-2. (S) 


. Connect, the 200 mmfd. mica capacitor 


C-10 from lug 1 of switch SW-2 to 


the grounding hole of tie lug TS-9. 


{(Suat law 1 anf CULO anlv) 
AW OAL aur -_ Wak ea oe weasy} = 


h of #16 bus wire from 


nye 
Sas Sani 


/a 
tap 1 of coil L- to lug 8 of SW-2. 
+ 


(S-at, lug 8 of SW-2 onl y) NOTE: When 
connecting leads to the coil taps, 
° Awe a ho aly orm tho Tlasa than olanm 
LUIin Qa 1KNUHK VAL La i LUOAL, WiC LW Cd 


ou walls 


iam 


. Connect a iength of #16 bus wire to 


lug 1 of switch SW-1. (NS) Thread it 
through lug i of variable capacitor 
C-9 and carry the wire over to lug 2 
of C-9. Make certain the jumper from 
lug 1 to lug 2 of C-9 does not touch 
the capacitor frame center shield. 
(S-at lugs 1 and 2 of C-9 only). 


. Connect a length of #16 bus wire from 


lug 2 of switch SW-2 to tap = of coil 


L-2. (8) 


. Connect a length of #16 bus wire from 


lug 3 of SW-2 to tap 3 of L-2. () 
Connect a length of #16 bus wire from 


lug 4 of SW-2 to tap 4 of L-2. (8) 
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To pin 5 of .SW-2 
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To pin 3 of 3 


To pin 2 of SW-2 
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To pin 8 of SW-2 
Figure 20. Coil Tap Detail. 
[_]108. Connect a length of #16 bus wire from 


CI lug 5 of SW-2 to tap 5 of 1-2. (G-at 
lug 5 of SW-2 only). 


(109. Connect. a length of #16 bus wire from 


L lug 7 of SW-2 to lug 6 of switch SW-l. 
(S) 

[ 110. Attach a length of #16 bus wire to lug 

[| 3 of the 3-gang variable capacitor 


C-11. Thread the free end of the wire 
through lug 2 of C-ii and carry over 
and connect to lug 1 of C-11. (S-at 
all three points). 


[j111. Connect a length of #16 bus wire from 

C | lug 5 of switch SW-1 to the bus wire 
which connects to lug 1 of C-11. Form 
a hook then clamp securely. (S) 


[ 112. Select the 6 meter coil L-3. The coil 

ra is made of 1/8" copper tubing. Con- 
nect, the coil between lugs 3 and 4 of 
switch SW-1. (8) 


ns 


[ 118. Insert the 3 turn, 6 meter, link coil 
[ I-44 into the bottom turn of L-3. Con- 


mant mn Tonal nf thea link enil ta 
[Oe Ger Oe cee ©) © lee Sie) 2 ee Li BREE WY ok uM 


tne 
grounding hole of tie strip TS-9. (S) 


[]114. Connect. the other lead of the link 


ar | aoe pr | ff mo Oo faTOVN 
COLL LO LUE i OL io- J. UNO} 


[ j1i5. Connect a length of #16 bus wire from 
[| lug 3 of the 2-gang variable capacitor 
C-9 to grounding iug Gi-5. (8) 


[_j116. Connect the 3-i/2 turn, air wound, i0 
[| meter coil I-1 from lug 1 of switch 
SW-1 to tap 5 of coil IL-2. (8) 


[]117. Cut two pieces of #16 bus wire to 3-1/4" 

EW in length. Attach and solder a 1A" 
plate cap to both ends of each of the 
wires. Lay aside temporarily. 


[ ]118. Prepare and install the two lengths of 
C] RG-59/U_ coaxial cable as follows: 


(a) Cut one piece to 9" in length and the 
other to 11" in length. 


(b) Strip 1-1/2" of outer rubber insulation 
from one end of each piece of cable. Be care- 
ful not: to cut through the braided shield be- 
neath the outer insulation. 


(c) Strip 3/4" of outer rubber insulation 
from the other end of the two pieces of cable. 
shield wires on the 
f the two lengths of coaxial 


ot tocgether the senarated wires at 


we Li At La 2h ee pe A La oh WAL 


each end to form a single lead and tin each 


mn wath anldaan 

(Ane Wud OUALCI 

{n\ Cl 4 wma q /A tf nmi trather o> a a 33. al adaran Pin pen 
i) Wool Ap Sy oe peasy vty LU te LILSULG ULLAL id Ik 
the center conductor at each end of the two 
pseces UL Ua Lee DOE UaeLl_Lul TWILL LU FLICK Ulli 


center conductor during this operation. 


(f) Insert the two cable ends stripped 1-1/2" 
through the large chassis hole, near ground- 
ing lug GI-3, from the underside of the chas- 
Sis. 


[ ]ii9. Connect, the twisted braided shield 
[| wires of both pieces of cable toGI-3. 
(S) 
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Connect. the center conductor of the 
11" length of cable to tap 1 of coil 
(S) 


- Connect the center conductor of the 


9" length to lug 1 of tie strip TS-9. 
(S-all connections at this terminal). 


- Connect the braided shield on the 


loose end of the 11" length to the 
shell of coaxial receptacle J-2. (S) 


- Connect the center conductor of the 


11" length to the center lug of J-2. (S) 


Commort tho hraidod chialA -m oe Wee 
WWE MRE UU UE AA OOOOLERO UOC © 
tt 
end of the 9" length to the shell of 
eoaxial ranantanla T_9 fa\ 
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- Insert an ELS ae in each socket 


oN 


an an 


- Place the plate caps, previously pre- 


pared, on the tubes so the plate leads 
cross over in the center as per Figure 
19. 


. Connect one end of a 5-1/4" length of 


if ; ey tare 
#15 bus wire to the solider lug on top 


of R.F. choke RFC-2. (S) Bring the 
wire straight up and wrap once around 
the crossover of the plate leads. (S) 
see step 129 regarding excess lead 
length. 


- Connect one lug of the.0005 mfd.-2500V , 


mica capacitor C~-7 to the loose end 
of the 5-1/4" wire referred to in step 
128. (Ss) 


. Connect a short length of #16 bus wire 


from lug 2 of switch SW-1 to the other 
lug of C-7. (S) 


- Insert the tinned ends of the A.C. 


line cord through grommet GR-1. Tie a 
knot in the cord (on the inside of the 


chassis) 2" from the tinned ends. 


Refer to Figure 17. 


ee 


- Connect one tinned lead of the A.C. 


line cord to iug i of tie strip TS-i 
(S-all connections at this terminal). 


SECTION IV 
WIRING INSTRUCTIONS 


[_]133. Connect the other tinned lead of the 
1 A.C. line cord to lug 2 of TS-1. (S- 
all connections at this terminal). 


{ ]184. Insert the SR4AGY tube into socket 
SO-1. 


4-4. The wiring of the amplifier is now com- 
pleted. Double check the wiring to make cer- 
tain all connections are correct and have been 
soldered. Also inspect each connection for 
cold solder joints. Certain preliminary tests 
should be made before the assembled kit is 
placed into actual operation. The purpose of 
these tests is to determine that all circuits 
and components are functioning properly before 


placing the mit into actual on-the-air oner— 


remus aA SS oe ie Laat, ALLS Re 


ation. Proceed as follows: 


Operation of this equipment involves the use 
of high voltages which are dangerous to life. 
Observe all safety precautions! Do not attempt 
to make any adjustments inside the equipment, 
or change tubes when the A.C. power is on. 
Disconnect-UNPLUG-the A.C. power cord before 
touching any high voltage components. 


4-5. Place the A.C. POWER switch to the OFF 


Mnciat+dnmn anmnA tha LTDINCNTON aart 4Ah +h 
PYO“2ULLAUL Gana UIT PULL CTION DY LULL to the STAND— 
BY position. 


4-6. Insert the A.C. power plug into a 115V 
A.C. source receptacle. 


4-7. Place the A.C. POWER switch to the ON 
position. Allow a two minute warm-um period 


Se — 


before proceeding to the next step. 

4-8. Use a test meter to check the various 
voltages throughout the amplifier. Voltages 
should closely correspond to those given in 
the voltage chart TableIII, Section VI, para- 
graph 6-4. 


AQ, If the vyoltages are normal 4iimm + wm + 
a 2 tir cay La u 
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off and place if into the cabinet 


HRy1 /a" self-—tamming screws to fasten 


a ee ee be 


el and chassis rear apron to the pabinet. the 


ia + TH TF sts AA mln anv a mee wn +t A. el ~~ 


unit fay Now ve Pracea into Operacvion aS out- 
lined in Section II. 
4-10. Improper voitage readings, in most cases, 
would indicate a wiring error or faulty com- 
ponent. Recheck all wiring and test for any 
defective component. 
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SECTION V 


ANTENNA CONSIDERATIONS 


O-1. GENERAL. 


5-2. The WRL Globe Linear Amplifier pi net- 
work final tank circuit is capable of match- 
ing a nominal range of non-reactive antenna 
impedances under normal conditions. As_ the 
reactive component in the antenna and feed- 
line increases, the possible matching range 
is reduced in as much as the pi network must 
compensate with an opposite reactive com- 


ponent. This reduces the matching capability 


For hichan imnedances In ooamo racac whanna 
Lh‘ tate cl mated AAT POO ALA * Bia KJ LYELL LtAnt Vo bi Lh See ee 
the reactive component is higher than the re- 
Sistive component, the ma tching range may be 


reduced to as little as 50 to 90 ohms. Opti- 
mum resuits will be obtained by correctly 
measuring the impedance at the transmitter 
end of the feedline and correcting any large 
antenna reactance rather than try to tume it 
out with the pi network. 


o-3. One of the most commonly encountered 
troubles is a feedline that acts as a trans- 
former. Such a feedline may present a complex 
load to the transmitter very different from 
the impedance at the feed point of the anten- 
na. AS an example; using a 52 ohm feedline 
having an SWR of only 1.5:1, due to mismatch 
at the antenna, the impedance at the trans- 
mitter end of the feedline may be anywhere 
from approximately 32 to 77 ohms resistive 
and 21 ohms reactive. At an SWR of only 3:1 
the resistance may vary from 17 to 156 ohms 
and the reactance to 70 ohms. The PI-NET 


May normally have the ecanabilitv of matchine 


revs ee uy LIRA acaba coe 


this resistive range, but. d due to compensation 


for such a large rasantanra thea DI_NGT 
he oD £8 BO £UGL UAIIUX 9 Ubim LATING 


may no longer be able to match the resistive 


load. A resistive antenna ha 
ma naving an impedance 


the same as the characteristic impedance of 


thea feoaoAnlina chainwlaA ewtta, wn At Pest... 2 
eM 40CG. Ee snouia give no aitficulty, as 


the line is flat, and changing the length of 


the feedline will not change the feed point 
alae Where the antenna does not have an 
impedance the same as the feediine, or where 
the antenna is reactive (off resonance) the 
feedline should preferably be cut to exact 
EVEN multiples of 1/2 wave, taking into ac- 
count velocity factor of the type feedline 
used. In such case the impedance at the end 
of the feedline will be the same as to the 
antenna feed point. A feedline cut to 1/8 
or 1/4 wave can present a very complex im- 
pedance at the end of the feedline. Such a 
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feedline, while measuring a relatively low 
SWR, may be virtually impossible to load in 
many cases. 


54. Beams usually have a very low impedance, 
often as low as 15 ohms for a close spaced 
3 element array. By using a folded dipole 
driven element, "T" match or other means to 
increase the feed point impedance, the feed 
point impedance is increased to a high enough 
value to use common type feedlines. Even so, 
it takes a very little reactance to present 4a 


A a o_o me ee eee 


complex impedance below 50 ohms, and out of 
rance for the PI-NET to mateh. In anv tyne 


i aa aii as LULL SIR UN 2 47 Uy fetes 


antenna it is best to try and make the imped- 
SeELILeEU LO tne anvenna about iv VWI 
where a bit more reactance can be tuned out 
= 71 See 
4 


a + wan LH, 


maintain a match. 

o-o. The most reliable way to adjust any an- 
tenna is by the use of a good SW bridge. 
Most. bridges cover the range of 52-72 ohms. 
The bridge should be excited by a low power 
Signal on the operating frequency (power to 
be determined by the manufacturers specifi- 
cations on the particular instrument), and 
the antenna adjusted for the lowest possible 
SWR. (1:1 not usually obtainable). A SWR of 
1.5:1. is good. If the bridge used is for co- 
ax, a balancing device should be used (or the 
readings most, likely will be in error) when 
measuring a balanced type antenna feedline. 
The antenna section of A.R.R.L. Handbook 
gives many suggestions for antennas, or simi- 
lar publications can be refered to. 


5-6. Keen in mind the fact that manv antemna 


oe ee ee * 7 


diagrams refer only to free space, or theoret-— 


jeal dimensions and impedances which will 


i aE ee ee er awe Wa Ae 2 A wWoien 


Seldom hold true in practical application. Al- 


SQ an antenna which may he a partaimn tmmred 
ABA UCAS ACA OPERA EL MIR Y Woe Ch Lt Laid A peu 


ance at one location my be const oerabTy dif- 


Fornoant at annthan IaAaa 
ELL at aivopoer: Location, even when tne Same 


height above ground, and this can be due to 
no more than different soil conductivity. 
eas specified dimensions may have to 
be corrected for each particular location and 
the only sure way that an antenna impedance 
can be determined is to measure it properly. 


ro oe ne a 


O-/. ANTENNA CONSIDERATIONS. 


o-8. For general all around use, lowest cost, 
ease of maintenance and good performance, the 


a. RO a ary ay ar an nln ET REET Ri ee TT i ee (a a ETE NES LER TREK a 
a a mm ye Rr AM Ny gp A PSS eS PSPS SS SS a a 


man + mason a Tas - 1 


doublet ari ven is reconmended. A cnart OL 
antennas for each band, and the formula for 


computing the length of an antenna for a 


specific frequency is given in Table II. 


5-9. When an antenna is made to the correct 
length for a specific operating frequency, 
the length of the feedline is not critical. 
In practice this is practically impossible 
so the feedline should be kept as near to 
even multiples of one-half wave as possible. 
Thus any mis-match at the antenna end will 


not be exaggerated at the transmitter end. A 
72 or 52 ohm (preferable 72 ohm) feedline 


i* Re al 


should be used on a doublet antenna. The 


ImMmatinn of tho foaodnlino and antarmma srantan 
re Gave aa A 4 WLLALL Abt ML LA‘ TA RAS ELA DE AD IEA WE LUW tI 


should be kept as close as possible as even 


a mammal a | ven + nt Fawnns3 eo ow ae 5 41h Fant = se ee 
A SMa amount OL LOriuiiie VL Ulm LeUucuLiblit KA ¥ 


cause a mis-match. See Figure 21. 
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ANTENNA CONSIDERATIONS 


Keep As Close 
k— t -~y As Possible 


9} 


snould the antenna be less than one-haif 
wave above ground the lengths given in Table 
iii may not hold true. in this case it may 
be necessary to adjust the length of the an- 


tenmna and/or feedline for the best match. 
TABLE II. ANTENNA CHART 


Band | 1/2 Wave Doublet-72 Ohms 
10 Meters 15'-9" to 16'-6" 
15 Meters 21'-11" to 22'-9" 


20 Meters 32'-10" to 33'-3" 
40 Meters 64'-3" to 66'-3" 
80 Meters | 118'-0" to 133'-0" _ 
ee es rere Tan hal fisavsyn ARR lant teh FRA 
FOI MLAS: AVE HG ivwWwavye UU LOeL Ll LeeLu 


Specific Freq. (MC. ) 


ye | 
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6-2. als with various malfunc-— 

tions the operator may encounter. The mos t 
likely causes for each type of malfunction 
are given. The operator should be able to as- 
certain the nature of the maifumction from 
this chart and thus, easily repair the equip-— 
ment. A voltage chart is also given as an aid 
to determining the nature of various malfunc- 
tions. 


Tnis section dea] 


6-3. MALFUNCTIONS AND PROBABIE CAUSE. 


Opserve all safety precautions! Do not attempt 


to make adjus tents inside the equipment, or 
change tubes with any power on. Disconnect-— 
UNPLUG-the A.C. power cord and short out the 
filter condensers with a shorting bar with a 
highly insulated handle before touching any 
high voltage components. 


SYMPTOM | PROBABLE CAUSE 


1. Amplifier will not operate when A.C. 
power is applied. 


2. Fuse blows when A.C. power is applied. 


3. Lack of plate current. 


4. Final plate circuit will not tune pro- 
perly. 


5. Antenna will not load. 


6. Downward modulation, Class B AM operation. 


7. Output current indicator inoperative. 


8. Arcing of final plate tuning capacitor. 
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| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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1-1. Defective 5 ampere fuse. 


2-1. Shorted tube or tubes. 
2-2. Capacitor C-7 shorted. 


3-1. Insufficient R.F. drive. 

3-2. Defective SRAGY. 

3-3. R.F. choke RFC-1 or RFU-2 open. 
3-4. Defective R.F. input cable. 


4-1. Pi network overloaded 
4-2. Improper exciter tuning. 
4-3. Band selector switch in wrong position. 


excessively. 


5-1. Defective antemma system. 

5-2. Excessive antenna reactance. 

5-3. Antenna impedance too high or too low. 
5-4. Capacitor C-11 shorting. 


6-1. Exciter modulating downward. 
6-1. Insufficient loading of Globe Linear 
Amplifier. 


7-1. Diode D-1 defective. 
7-2. Switch SW-6 defective. 
7-3. Resistor R-2 defective. 


8-1. Insufficient, or lack of antenna load- 
ing. 
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6-5. The voltage readings given in T 1i 
are typical for the conditions as set forth. 
Some allowance must be made if the test meter 
used is not a 20,000 ohm per volt meter and 
for possible line voltage variation. 


| WARNING J 


Use extreme caution when taking voltage 
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TABLE III.TYPICAL VOLTAGE READINGS. 


SECTION VI 
MAIFUNCTIONS AND PROBABIE CAUSE-VOITAGE CHART 


roaodincgce Hirmh xraltaaena Aawnmrnawnsrs in ys ae «oy 
PCCM Se Tp VULL SO9 UGuirberuus LO 1ile, 
are involved. 

CONDITIONS: A.C. line voltage 115 volts; 


Test meter 20,000 ohms/volt sensitivity; 
Band Selector switch in 40 meter position; 
amplifier plate current 210 MA CIASS B li- 
near AM operation; output current indicator 
with S2 ohm resistive load, 60 MA; meter 
connected from specified tube pin to nearest 
chassis ground except where otherwise noted. 
IMPORTANT: R.F. voltage present at pin 8 of 
the E138 prohibits measurement at this point. 


Tube | Tube Tube Pin Number 

Func tion 1 2 3 4 5 6 7 8 
FI38 |R.F.Amplifier| 0 | 6.3VAC 0 -13CF 0 : 

—3 ao be 
OGY | Rectifier +1100VDC 1100V AC 1100V AC +1100V DC 
* Voltage for CLASS C operation. 
** Voltage for CLASS B operation. 
+ HT.AR niatea voltace meacired at tho hottomn tanminal af DIT_9A 1OORT INR 
+ ee PU REA ARG ARN AY UES UU UC INI TU ey TT LUV LAL 
SECTION VII 
HELPFUL KIT BUILDING INFORMATION 

7-1. GENERAL. means the second figure is a 6; the third 


7-2. This section contains information use- 
ful in building or testing any radio or elec- 


tronic equipment. The information included 


wlll enahle identificatim of canacitors 


te eee eee eee ot No OS dc A WAPMAU EUV Dg ie e— 


Sistors, transformer leads, the new schematic 


Symbols, etc. 

7-3. Standard color codes are used to mark 
values on such items as resistors and capaci- 
tana awn +a 4 Aaw+ 4 er +A Taal ~~ me ot ee ee 
1D 5 GRA LY LUEHILULLYyY Wl iCa05 Offi trans for- 
mers. The resistor-capacitor color code is 


BRIT. «FIT 
apie [V * 


— 


net Sw a moa 
Biv Ik BFE 


7-4. Composition resistors are color 


as Shown in Figure 22. These bands of 


refer to the resistor-—camacitor color 


eee ee ee & pees uve oe ee LVLAALAT 3 


Table IV. If the first band is of double 
width 


it means tha nacician tt. gery 
coeiacialat | i Ls ah 


ALD iit LeDOLOULUL 15 & wire-wound 


unit. Here is an example: First band, green. 


QannnA hand hWlaan Thin haw ri, 
WOUMI DA LULA g Wiuce Lira band, orange. rourtn 


band, silver. This would be a 56,000 ohm 10% 


aah a ae Ht ob 


res i15tvor 5 the Lirst pand, green, means the 
first figure is a 5; the second band, blue, 


band, orange, means "multiply by 1000" . 


miltiplied by 1000 is 56,000. The fourth 


band, silver. means the aciurtal resistanre ic 


= 5 onenee Se el el li, BB Mh a LAA aALal 


within 10% of the marked value. If there were 


no forth hand it wmilA indinata that +¢he 
ae Le WAM hl VF\VLALNLA LI BAAL UO LT LILich. L LIirt 


resistor was within 20% of the marked value. 


56 
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TABLE IV. RESISTOR-CAPACITOR COLOR CODE. 


Color /Signifi-! Decimal Toler—| Voltage 
cant Multiplier |ance% | Rating* 
Figure P ‘ 

Black 0 1 — Base 

Brown 1 10 1% 100 

Red 2 100 Pgs | 200 

Orange 3 1000 pe 2100 

Yellow | 4 10 ,000 | 4 400 

Green | 5 | 100,000 | oe 500 

ae ‘ | ° 1 pel O00 | G* | 600 

LOLE ; 3 

Gray 8 10,006,000 gs iD 

White | 9 ~ |1,000 000 ge | 

Gold | _—— 0. ‘ : t ee 


Silver 
Nocolo 


| 
lon 


( 
¢ 
¢ 


gs 


“Capacitors only. 


A-— FIRST SIGNIFICANT FIGURE OF RESISTANCE IN OHMS. 


B — SECOND SIGNIFICANT FIGLIDE 


C — DECIMAL MULTIPLIER, 


D ~ RESISTANCE TOLERANCE IN PER CENT. IF NO COLOR IS 


SHOWN, THE TOLERANCE I! + 2n% 


—aree te ee Pe 


Figure 22. Fixed Composition Resistor Code. 


7-0. Ceramic capacitors of the general pur- 


NMncom tima i 1en €¢thn cama AATAW AnaAA wtth 
peer Ly | ud Le ori Li hk CLL COLO0T LLALAL Wii Lil T e- 


are to significant figures and multipliers 


| ic, eee rp, Ean ee ete) rru_ | ee rest 
as do resistors. See PIPUPe 2&3. LTE Tiitn 


band indicates tolerance. 


A BC DE 
A — DIELECTRIC CHARACTERISTIC. 
B — FIRST SIGNIFICANT FIGURE. 
C — SECOND SIGNIFICANT FIGURE. 


D — MULTIPLIER. 
F — TOLERANCE, 


Figure 23. Tubular Ceramic Capacitor Code. 


7-6. Mica capacitors have been marked with 
many different color codes in the past. Shown 
here are the three codes most likely to be 
encountered. Most of the mica capacitors used 
in WRL kits have the acutal numerical value 
stamped on the capacitor, making the use of a 
color code unnecessary in such cases. 


7-7. With the increasine use of variable fre- 


ig US e 
quency oscillators in amateur transmitters, 


tamnaratima annmmoncatinae (TT) rnanantitanc ara 
US-HAR A o A WLAL SV eietieney tetas ILA damm’ ca) yaw ys WA PALL WWJ iw LAL WL 


being used with increasing frequency. The 
color code for temperature compensating capa-— 
citors is the same as for resistors in regards 
significa nt figures and miltipliers, but 


dif- 
fers in the tolerance ee and in the 


show ing Ol temprea ture COe 
ure 25. 
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AWS AND 1AM FIXED CAPACITORS 


_ SIGNIFICANT FIGURE 
MICA Ane ee ae SECONT 


SIGNIFICANT FIGURE 
capacitors PsICVER) 
CHARACTERISTIC = | = DECIMAL MULTIPLIER 
TOLERANCE 


RETMA—3-DOT 500 VOLT, + 20% TOLERANCE ONLY 


okss se 
all 


SIGNIFICANT FIGURE DECIMAL MULTIPLIER 


SECOND SIGNIFICANT FIGURE 


RETMA 6-DOT 
FIRST cue tcant FIGURE 
SIGNIFICANT FIGURE —— 1 THIRD Sie T FIGURE 


VOLTAGE RATING OE cus MULTIPLIER 


aes 


Figure 24. Mica Capacitor Color Code. 


TEMPERATURE CAPACITY TOLERANCE 
COEFFICIENT SIGNIFICANT MULTIPLIER near PERCENT 
FIGURES 

BL ACK ZERO (TCZ) ry) 1 $2.0 + 20% 
BROWN edlarsesalaht a: 1 10 + 1% 
REO nen 2 LS + ae t 2% 
ORANGE M180 3 1,000 +24% 
VEL LOW ld ceeceecs cee 4 0000 on ae 
GREEN N33HTC A) 5 Mons + .5 + 5% 
BLUE eshatiateets BOA amt Gu 
VIOLET N70 (TCH) ee Oe ee 
GREY oe cicesssetese & 01 28 eae 
WHITE Lew aneba. fotos 9 1 +10 + 10% 
ORANGE- wiseniree ss le 
ORANGE 


Figure 25. Color Coding For TC Type 


Ceramic Capacitors. 


7-8. The leads of a power trans 
different colors of wire. The wire color in- 
dicates to which winding the lead is connec- 
ted, as follows: 


TABIE V. POWER TRANSFORMER CODING. 
Tats * | “ = ro] = 
Winding Olor Code 
Primary Leads Black 

if tapped: 

Common Black 

Tap Black/Yel low 

Finish | Black/Red 
High Voltage | Red 

Center Tap Red/Yel 1 ow 


Rectifier Filament Yellow | 
Center Tap Yellow/Blue 
Filament No. 1 Green 
Center Tap Green/Yell ow 
Filament No. 2 Brown 
Center Tap Brown/ Yellow 


Filament No. 3 Slate 


Center Tan 


7-9. In the past, the electronic and elec- 
tric portions of the industry used different, 
and sometime mutually confusing, symbols. Re-— 
cently, a single set of symbols have been 
adopted. Those most applicable to electron- 
ics and radio are shown in Figure 26. 


7-10. KIT ASSEMBLY. WRL kits come with all 
holes prepunched, so that a minimim number of 
tools will be needed for assembly of the kit. 
The following are recommended as suitable: 


1-small knife for scraping off enamel in- 
sulation. 


1-small screwdriver. 

1—medium screwdriver. 

1—long nose pliers. 

1—diagonal or side-cutting pliers ("dikes") 


1-small-tip soldering iron, at least 100 
watts, or ..... 


l-soldering gun, at least 100 watts. 
Rosin core solder, the amount depending 


on the kit. DO NOT USE ACID CORE SOLDER. 
USE ONLY ROSIN CORE OR "RADIO" SOIDER. 


SECTION VII 
HELPFUL KIT BUIITDING INFORMATION 


Additional tools which are helpful, but not 


absolutely necessary 
A aes IO ee ee Se is eee: 
i Se€t— opintite or socket wrencnes. 


scent wrencn. 


pons 
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i—Wire stripper. 


In mounting the components of the kit, follow 
the instructions closely and consult the 
pictorial diagrams for positioning. You will 
find in many cases a glance at the diagram 
will explain far better than several para- 
graphs of words. Route wires as shown in the 
pictures, as wire placement may be important. 
Be sure that socket keyways are positioned 
as in the pictures, so that the proper pin 
numbers will be in the proper location. 


7-11. SOLDERING. A poor solder joint may 
cause faulty operation of the equipment. The 


—— he 


importance of a good soldering job cannot be 


overstated. The secret of a good solder joint 
is simple: GET THE JOINT ITSEIF HOT ENOUGH TO 
MELT THE SOLIDER. It is not sufficient to melt 
the solder with the soldering iron and let it 
drip upon the joint; the joint itself mst be 
hot enough to melt solder. Only in this way 
will the solider flow onto the joint and make 
a secure bond. Also, make a secure mechanical 
connection before applying solder, as the 
solder should be depended on only for an 
electrical connection and not for mechanical 
Strength, i.e., twist the wire around a ter- 
minal so that the twist will hold even before 
solder is applied. Again, USE ONLY ROSIN CORE 
OR "RADIO" SOLDER. ACID CORE SOIDER WIIL 
EAT AWAY THE WIRING AND IN TIME CAUSE FATILURE 
OF THE EQUIPMENT. DO NOT USE SOIDERING PASTE 
OR FUUX. AS IT WILL TEND TO BREAK DOWN IN- 
SULATION. Be sure that the surfaces to be 


soldered are clean and bright. Scrape any 


tarnish or enamel insulation off’ any wires 


VA Aw? 
or terminals which are to be soldered. Keep 


the tip of the sore iron clean and 


bright and well-—tinned with solder. A piece 


of steel wool is an excellent item with which 


to clean a soldering iron tip, even when the 
iron is on and hot. 
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Fixed Variable Split Stator Feed- scab 
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Contacts Receptacle Plug Coaxial Receptacle Coaxial Plug Female Male | 


Bosic Coil tron Core Tapped Adiustable 


FUSE 


! 
| ) ¢  § C 
pee] IC at « ¢ a a 


x | Insert Appropriate Designations 
, a os 
-— Ammeter — Motor 


a~ 
sha (OQ). LA ed |e ) 
| 


Ma— Milliammeter c. | 


Incondescent Pilot Neon (AC) | 
| METERS MACHINES 


CONTACT ; . 
MICROPHONE Fixed Tapped Adjustable Terminal Crossing Conductor Chassis 
beerneree a Conductors Joined Connection 


SPST SPOT 
ir Core lron Core Adjustable Inductance Adjustable Coupling With Link : 
Toggle Toggle 


TRANSFORMERS SWITCHES 


Figure 26. Electronic Symbols. 
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MICA CAPACITOR 
Cc-10 


NO. 4 GROUND LUG 
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A.C.LINE CHOKE 2500 V MICA CAPACITOR NO.10 GROUND LUG 


Description Circuit WRL 
Designa-| Part | 
tion No. 
1 Capacitor, OlMfd- | C-1 1101-024 1 Diode rectifier D-1 3700-002 
1 IKv., ceramic disc | | IN—48 | | | 
1 Capacitor, OOCSMfa- | C-2 1191-003 
600 Volt, ceramic | Fuse, 5 ampere, FS-1 1500-007 
disc type 3AG 
E Capacitor, OOSMfd- | C-3 ! 1101-003 | 
600 Volt, ceramic 1 Receptacle,pin plug | J-1 2000-002 
disc | | Fi Receptacle, co-axial | J-2 2000-004. 
1 Capaci tor, OOSMfd- | C-4 1101-003 1 Receptacle,co—-axial | J-3 2000-004. 
| GOOVolt, ceramic ! | | 
disc 1 Coil, 10 meter I-1 a | 
r c Capaci tor, .O0SMfd- | C-5 | 1101-008 | | final plate | 
6OO Volt, ceramic | ' Coil, 80-20 meter | L-2 or 
| disc | | oo final plate 
1 Capacitor, .OOSMfd- | C-6 1101-003 1 Coil, 6 meter L-3 | 1400-046 | 
| GOO Volt. ceramic | | | | final plate | 
disc 1 | Coil, 6meter L-4 lemme | 
F | Capacitor, 00Mmfd- | C-7 | 1102-005 | | link : 
2000 Volt,Mica 
F | Capacitor, .O1Mfd- | C-8 | 1101-024 | 1 Me ter, O0-300MA. M-1 200-011 
IKv. , ceramic disc - 
r | Capaci tor ,2-gang | C-9 | 1105-017 | 
variable, 70Mmfd | | | 
| : | per section Resistor, special 
1 ones 200Mmfd, | C-10 | ot | meter shunt | | | 
| 1 Resistor, 10K ohms, R-2 1002-009 
i rain 3-gane | C-11 1105-021 2 watt | | 
| : variable, 365 Mmfd | | | ; Resistor, 1000 ohms, | R-3 1000-014 
per section | | | | 1/2 watt. | 
F | Capacitor, O0Mmfd- | C-12 1101-005 1 Resistor, 220 ohms, | R4 1000-012 
600 Volt, ceramic | | | 1/2 watt | 
| | disc 1 Resistor, 50K ohms, | R5 1006-002 
1 ‘| Capacitor, .01Mfd i C-13 | 1101-024 | 50 watt | 
| | Kv. , ceramic disc 1 Resistor, 220 ohms, R-6 1001-004 
1 Capacitor, 12Mfd- | C-14 | 1106-007 | 1 watt | 
700V. ,electrolytic 1 Resistor, 220 ohms, | R-7 1001-004 
1 | Capacitor, 12Mfd- | C-15 | — eee 
7OO Volt, electro- 
| | lytic | | | A Choke ,R.F. ,2.5MH- | RFC-1 /1901-002 | 
1 Capacitor,2x.0008 | C-1 1104—002 900 MA, 
| | Mf'd-1600 Volt, cer- | | : : Choke, R.F., 1MH- REC-2 1901-007, 
amic disc » GOO MA , 
1 | Capaci tor, 50OMfd- | C-17 | eee 1 Choke, A.C. line RFC~-3 | 1301-011 | 
20 Volt, electro- 1 Choke, A.C. line REC-4 =| 1901-011 
| | lytic | | | {nd 
1 Capacitor, 2oMfd- C-18 1106-003 
| 25Vol t, electro | | | 
lytic 
1 Choke, filter CH-1 1300-008 


| osm. 25V. | 
1 Rec tifier ,Selenium, 
65MA. -20V. . 
1 Rec tifier,Selenium, {| SR-4 3700-003 
65 MA.-25V. 
| 1 | Switch, rotary, DPDT | SW-1 gr | 
| 1 | Switch, rotary,SP-5 | Sw-2 — | 
pos. 
1 Switch, rotary,DP-3T | SW-3 ioogie | 
1 Switch,toggle,DPDT | SW-4 2101-001 
1 Switch, toggle, DPST | SW-5 era 
1 Switch,slide,DPDT SW-6 2102-002 
1 Transformer , power T1 1200-004 
Quan. Description WRL 
| Part | 
No. 
2 Bracket, coil mounting 3300-051 
2 Bracket, resistor mounting 1901-020 
| 1 | Cabinet a isa da 
1 Chassis, punched 
1 Fuse Retainer post 1500-006 


Grommet.3/8' ' 


Harness ,wire assembly 


1 Knob, bar 2600-008 
4 Knob, round , skirted 2600-009 
| 1 | Ing, solder,#6 teardrop 2006-008 | 
4 lug, solder ,#6 bent 2006-004. 
3 Ing, solder ,#10 
k | Nut,hex ,4—40x3/16" | 2901-001 | 
30 | Nut,hex,6-32x1/4"" 2901-003 
3 | Nut, hex, 8-32x5/16"" 2901-004 | 
5 Nut, hex, 10-32x5/16"" 2901-005 
[3 Nut ,jhex, 3/8"' 2901-006 | 
2, Nut,ring, switch 2901-008 


Quan. Description WRL 
Part 
No. 
1 ane] 1800-006 
Pilot light assembly 2400-001 
4 ate cap, 1/4" 2005-004. 
1 wer cord,A.C. with plug [2700-042 


[4 a mounting feet e010 | 
[3 Screw, 6-32x1/4" 2900-003 
2 Screw, 4-40 x3/8"' 2900-001 
ri Screw, 6-32x3/16" pee er | 
31 =‘ |Screw, 6-32x5/16"' 2300-004 | 
B Screw, 6-32x1/2"' 2900-005 
F Screw, 6-32x1-3/4"" 2900-025 | 
1 Screw, 8-32x1/2" 2900-008 
i Screw, 10-32x1/2"' noes | 
16 ~— (Screw, self-tapping#6x1/4"' | 2900-017 


> 


Screw, sel f-tapping# 6x3/8"' 


4 Socket,octal 1600-023 
1 Socket,octal mica filled 1600-024. 
3-5/8! Sleeving, yellow 2800-006 _| 
3 Tie strip, 1-lug 2002-006 | 
‘ITie strip, 2-lug 2002-002 
1 Tie strip, special 2-lug 2002-003M 
7 Tube, EL38 | | | 
1 Tube, 5RAGY 
1 Washer, fibre,3/8"' 3100-004 
i Washer, flat steel,3/4" | 3101-008 | 
27 Washer, lock,#6 3101-002 
P Washer, lock, #8 3101-003 
4 Washer lock, #10 3101-004 
45"' Wire, #16 bus 2700-004 
j26" Wire, #20 bus | 2700-006 
2p" Wire, coaxial cable, RG-59/U 2701-001 
2" Maui eae Cie whi te 2700-026 
yellow 
14" |Wire,hook-up, #20, stranded, | 2700-011 


green 


30 


Sub ject: 


November 12, 1958 


Modification of Function Switch in LA-1 Linear Amplifier. 


The following changes in LA-1 will eliminate excessive arcing at function switch. 


Bottom view of chassis, panel away from you. 


5 es 


Remove the blue lead from pin 1 of section B of FUNCTION SWITCH, SW-3. 


Remove from ground lug GL-4 (ground lug located to left of resistor R-), 
50,000 ohm-50 watt) the orange lead{This is negative lead to the meter). 


eo 


Connect the orange lead just removed to pin 1 of SW-3B. (NS) 


Remove the meter shunt and its .005 mfd by-pass from tie strip TS-6. 
This tie strip is located to left of selenium rectifier SR-l. 


Connect one end of meter shunt to pin 1 of SW-3B (where you put the orange 
lead on SW-3B). (8S) 


Connect the other end of meter shunt to pin 3 of SW-3A. (S) There is a 
white with orange wire at this point. 


The 220 ohm-1/2 watt resistor and .01 disc condenser at tie strip TS-4 
located to left and rear of SW-3 can be deleted, but will not alter 
operation if it is left in. 


At -Sunctton-of the bine wire and the red with yettow tracer on tic strip 
TS-10 (at right of filter condensers), remove the red with yellow tracer 
wire and connect to ground lug of TS-10. (S) 


Cut off bare end of blue wire that was removed from pin 1 of section B 


of FUNCTION ” SWETCH Sw- 2. fold back against harness and tape. 


Above changes to be made on factory wired units, serial number KH or 
later, Kit serial number LH or later, 
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